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Warthy and | Ingenuous Gentlemen | 2 Citizens, 


FT is a Matter of great Uſe and Benefit to you and to all 
| Perſons That trade beyond the Seas, or are employed upon 
the Seas,* to know exactly the Longitude of all the known 


Places beyond the Saas, and how many 3 they are di- 
ſtant from us in Longitude, either towards the Eaſt or Weſt, And 


© s Lam informed, the Englib, the Dutch, and the French have proffer d 


Fifty Thouſand Crowns each of them, to the Man that ſhould ſhew ' _ 
them a way how the Longitude of Places might be as readily diſco- | 
vered as the Latitude of them. And towards the effecting of this, 


| Ido here undertake to ſhew you a ready Way how the Longitude 


of all Places in the World, where you have your Agents to make 
true - obſervations, may be exactly, eaſily and ſpeedily known: And 
alſo how the Longitude of Places, upon Ship-board may be more ex- 

actly known than hitherto they have been, ſo far as I ſee in this matter. 


The way to find out the Longitude of Places has been by Eclipſes; 
But the Eclipſes of the Sun are very different and various, as Perſons 
are diſtant either in Longitude or Latitude, by reaſon that the Moon 
is nigh the Earth in compariſon of the great diſtance of the Sun 
from 1t: And therefore they are of little or no uſe in this matter. 

And the Eclipſes of the 4 Secondary Planets about Fupiter cannot 
be obſerved without Teleſcopes, and are not yet truely calculated, 
and therefore are in a manner altogether uſeleſs in this reſpect. But 
the total Eclipſes of the Moon have been very ſerviceable, and have 
given great Aſſiſtance in the finding out of the Longitude of Places. 
Hut theſe rarely happen, and can be obſery'd but upon one fide of 
the Earth at a time, and are often made uſeleſs by the interpoſition 
of Clouds. And the partial Eclipſes of the Moon cannot be fo 
exactly obſerv'd to a Minute or two of time, as is requiſite in this 
Buſineſs. But I ſhall here ſhew another way of finding the Lon- 
. gitude of Places, which will be more exact than the total Eclipſes 
of the Moon, and whereby ky” 57 Hundred Trials and Obſer - 
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vations may be made for One « 
of the Moon. And this W _y aps ; | 
of the Moon by any of the fixed Stars of the firſt Magnirude 


Latitude from the Equator. 


And for the more accurate obſerving of the motion of che Moon, ; 
to of from a fixed Star; firſt, it is neceſſary that the Meridians of 


ſtraſt ſide, may be fer and fixed upright by a Plammer, with the 


the Ground behind i be funk 1o low, that the Radi 
and Stars may be taken at 20 Yards diſtance from the upper end 


Verden Guide 


hat can be made by a Total Eclipſe 
by a careful obſerving of the motion 


— 


chat lie between the two tropical Circles of Cascer and Capricorn 
but the Stars of the firſt magnitude near the Tropicks of Cancer or 
Capricorn ſeem the moſt convenient for this Purge ſe, and have ſome 


Advantage by the Moon's near approach to in her greateſt 


- 


he Places where the Obſervations are to be made, ſhould bs exact- 
ly taken: or if the Meridian chat is obſerv'd be but one Minute in 
time aw:y, there will be an Error of a quarter of a Degree in 
Longitude, of the Place whoſe Longitude is to be taken. And 


_ there will be the ſame Error in obſervations that are made by total 
_ Eclipſes of the Moon, if there be one Minute miſtaken in the true 


time of the Night when an Eclipſe happeneth. Therefore for the 


_ obſerving when any Star, or one ſide and edge of che Moon are exact. = 


ly upon the Meridian of a Place, a long piece of Timber, with a 


ſtrait ſide toward the Caf, for a Meridian Guide. And it will be 
convenient that the piece of Timber be ſet up ſo high, or elſe that 
Rach z of the Moon 


of it, by which the Moon and Stars pals; and that the Sight for 


_ __ ebfereation be ſer at that diſtance from it. A ſmooth and upright 
ſice of an Houle or other Building toward the &2F, that is high 
- ennugh, will do very well for a Meridian Guide. And if the Moon 


and Star be of che ſame Latitude, or differ but little, then a ſmooth and 
opright Chimny upon an Hoaſe will make a very good Meridian 
Gu e to ſhew when a Star and the Edge of the Moon are exactly 
at the Meridian of any Place. An upright Guide will be the ſooneſt 


made, and will ſerve very well in our Latitude to ſhew when the 


Moon or 'a Star is exactly apon the Meridian. But an upright 
Guide will not ſerve in che Torrad Zone, and under the /Equar-r ; 
but chere they muſt lay à ſtrait Piece of Timber exacthy North and 
South pon Two upright Pieces of Timber, or upon two Pillars or 


nad Houſes or Buildings, or put it our from one of them for a. 
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_ pointerh at Hours, Minutes and Seconds, mult be provided,” which © 
|  goeth well and is well adjaſted, And I have invented a new way _ 
of Long · Pendulum Clocks, which when they are well made, I hope 
will be uſeful for this Purpoſe, and keep time more exattly than 
the Clocks now in uſe; but many of theſe are $909, and go well, 
And by a large Quadrant, fixed to a'Stand, with liberty to be moved, 
the heighth of the Sun and the Hour of the Day may be taken, and the 
Clock ſet by it. And by the help of the Clock when it is at 12-a-Clock, _ 
the Sight may be placed to make obſeryations by the Eaſt : ſide of the 
Meridian Guide, agreeing'exatly with the Center of the Sun at 12 
2. Clock. And it will be neceſſary to examine the Sight ſeveral times 
by the Quadrant and Clock in the Morning and in the Evening, 
whether it be exactly fixed or not; and to rectiſie it, if it be awry. 
If chis be often tried by a large Quadrant and a good Clock, the 
Meridian Guide and the Sight thereof may be well ſet to a quarter 
of a Minute, and then the Error will be very ſmall, if any. Red 
Glass, or ſomething elſe, may be uſzd to weaken the Beams of 
the Sun when it is obſerved, and the Clock ſhould be juſt one Mi- 
nute paſt 12 when the Eaſt fide and edge of the Sun, paſſeth behind 
the Meridian Guide. And, if it be thought convenient, à little 
Proſpective Glaſs may be uſed in obſerving the Moon and Stars: 
And the Sight may be fo contrived, that a Man (fot his greater eaſe) 
may fit down while he obſerveth them. 5³˙³¹ð g 
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I .!t will be convenient that all Obſervers in all Parts of the World, 
fh>uld make this a conſtant Rule; vis. To make their Obſervations 
by the Ealt ſide and edge of the Moon, when the Moon is at he 
Full and after the Full: But to make them by the Welt edge of 
the Moon, before the Moon is at the Full; becauſe the Eaſt ſide 
and edge then is not fo vifible and fit for this purpoſe. And if 
the obſervation be made but an hour or two before the Full, it may 
5 bde expreſſed by which fide and edge of the Moon it was made. For 
5 if the {ide and edge of the Moon bs miſtaken, there will be a great 
Error in the Longitude of the Place. And to take the moment ot 
time accurately, when a fixed Star, or the edge of the Moon paſſetn 
by the Meridian, it will be convenient that one Man ſhould obſerve 
the Moon and Star; and that another ſhould obſerve the Clock: 
And that he that obſerveth the Moon and Star ſhould give notice 


o 


DE n r — FFF e is [nd .-” SP TY 


T f 
: es : 


; EY Ts by = — » 
N 5 "I" 
9 * 
7 . „ 4 
” Ta tv #Z 
2 / > 
3 7 
i 
— A * 
. 
— . * 
A 


to him that obſerveth the Clock, when the body of the Star is juſt 


covered with the Meridian Guide, by ſome loud voice. And then 


he that obſerveth the Clock, having his eye upon the Index that 
pointeth at Seconds, may obſerve firſt, what Second it is, and then 
what Minute, and then what Hour. And then he will ſes how 
many Minutes and Seconds paſt any Hour the Star paſſed by the 


Meridian, and may carefully fet them down,, with the day of the 


Month. The Index of the Seconds muſt be firſt obſerved, becauſe 
it moveth the faſteſt, and will be gone out of his place, if the 
other Indexes be firſt minded. The Clock muſt be placed in ſome 


convenient. Room of an Houſe near the Obſervator of the Moon 


and Star, that the obſerver of the Clock may eaſily hear his Voice. 
And the Obſerver of the Moon and Star may give notice to the other 

a2 Minute or two before the Star cometh to the Meridian, that ho 

may be ready to obſerve the time exactly. And when the Moon 


cometh to the Meridian (which I ſuppoſe here to follow the Star) 


he may obſerve when the laſt {fide and edge of the Moon paſſeth 


out of fight and is jiſt covered with the Meridian Guide, and then 
give notice to the Clock · obſerver as he did before. And the Clock. 
Obſerver may take notice of the Second, Minute and Hour, and 
ſet them down. And then he may ſee how many Minutes and Se- 


conds the edge and fide of the Moon paſſed by the Meridian later 


than the Star did, and ſet them down, and the Hour if it was above 
an Hour. And the ſame 1s to be done, if the Moon cometh to the 
Meridian before the Star. And if the Pendulum Clock goeth well, 


the Operation will be good, if the Moon cometh to the Meridian 


to or three Hours after the Star, or before it. And if the Moon 
is not come to the Full, chen he that obſerveth it, may give notice 
when the Weſt-ſide and edge of the Moon juſt toucheth the Me- 


ridian Guide and is paſſing out of fight, And if the Moon be 
near the Star, it may be convenient to cover the body of the 


Moon with a Board or any thing elſe, while the Star paſſeth by 
the Meridian, that the brighi:nz{: of the Moon may not too much 
_ darken the Star. 55 | 


And as for the motion of the Moon . when ſhe is in her mean 
motion toward the Eaſt, ſhe moveth ſo far from a fixed Star, that 


ſhe cometh to the Meridian, in her diurnal Motion, about 54 Mi- 
nutes later than a fixed Star in one Revolution round the Earth. 


ein 


The Sun when he is in his mean motion towards the Eaſt, com- 


— 
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eth to the Meridian, in his diurnal motion, near 4 Minutes late” 
than a fixed Star in 24 Hours. And the Moon in her mean Mo: 
tion towards the Eaſt, cometh to the Meridian above 50 Minutes later 
than the Sun, and about 54 Minutes later than a fixed Star in one 
Circuit about the Earth. And if the Moon cometh one Night ex- 
actly with a fixed Star, the next night She will be at the Meridian 
about 54 Minutes later than this fixed Star, according to her mid- 
dle motion. But ſometimes ſhe will come to the Meridian above 
an Hour later than a fixed Star; and ſometimes ſhe will not be 
Jo Minutes later than a fixed Star in one Revolution round the 


Earth. If the Moon be in it's greateſt Latitude from the quator 


about the Tropick of Cancer or of Capricorn, and in her Perigaum; 
then ſhe will come to the Meridian above an Hour later than a 
fixed Star in one Circuit about the Earth. But if the Moon be 
at the Agquinox, and in her Apogæum, then ſhe will not be 50 
Minutes later. But here we may know exactly how much later 
than a fixed Star the Moon will come to the Meridian at any 

time, in one circuit about the Earth, by obſerving their paſſing by 
this Meridian Guide two nights together, and obſerving what di- 
ſtance of time is between them. For if (for Inſtance) the Moon 
be near the Star Aldebaran; and if it be obſerved (according to 
the Directions given before) that the Moon paſſed by the Meridian 
exactly 3 Minutes after this Star upon Monday night; and if it be 
obſerved again, that the Moon paſſeth by the Meridian on Tus/daj- 
night exactly an Hour and three Minutes aſter Aldebaran: Then 
we may ſee here, without any more trouble, that the Moon cometh 
to the Meridian a juſt Hour later than this Star in one Revolution 
about the Earth; and that the time of the Moon's motion about the 
Earth at this time is a juſt Hour longer than the motion of this 
Star about the Earth. And by this way Afronemers may ſee exact - 
ly how faſt or how ſlowly the Moon moveth in her Monthly 
Courſe. But there will often be ſome inequality in the Moon's 
motion about the Earth in one Circuic, and the Moon will ſome 
times move a little faſter, or a little {lower from a fixed Star in 
the firſt part of the Circuit than ſhe doth in the laſt, And when 
there is cauſe for it, allowance - muſt be made for the inequality 
of the Moon's motion in one Circuit about the Earth. And there 
are three motions of the Moon in her Monthly Courſe, which make. 
an inequality in her diurnal Motion about the Earth. 


Fiſt, | 


£69. | 


kirk, = Moor f a licele faſter in Ws Full da Change! 
than it doth in the Quarters. And the greateſt inequality in this 
motion is in the middle between the Full and the Quarrers, or be- 
tween the Change and the Quarters. And the beſt place for Ob- 
ſarvations in reſpect of this motion, is at the Full, or at the Quar- 
ters. But the inequality here in one Rerolrtion about the Earth, 

will be but {mall and not much material. | 


| Sevondly, the Moon movech faſber in her Pos FE hs | 
dath in her Apeg e. And the beſt Place for Obſervations in this 
reſpect is at the Perig.euw, or at the Mediums, or at the Apegæum. 
And the greateſt inequality of chis motion is between the Perigaum 
and the Aediumt, or between the Apeg am and the Medmrms. 
And if obſervations are made when the Moon is in the Mid- way 
between the Perigaum and the Mediums, or between the Apegæum 
and the Aiadims; then allowance muſt be made for the inequality 
| of the Moon's motion in this reſpect, in one Circuit abeut the 
Earth, or elſe there will be a little Error in the N of Places 
chat are taken at this time. 


AT, the Moon moveth faſter in bee 3 Lame gem 
the e£queter, than ſhe doth at the e£queror. And the beſt Places 
for Obfervations in this reſpect, are hen the Moon is in her great- 
elt Latitude North or South, or at the Humanen. And the greateſt 
A, Ls Ip eee in this reſpect, is in the middle between 
her greateſt Latitudes and the Equator. And here allowance allo 
ma be made for the inequality of her diurnal Motion in one 
Circuit about the Barth, or elfe "hive will be a little Error in the 
Longitude of Places taken from rigs at t this Yew, if the 
n aro werf remote from us. „ 2 


And now, as to the Trial and proof of the Need of hst 
if ie be obſerved here at London, that the Maon paſſed by the Ma- 
ridian here, exactly 3 Minutes alter Aldebaran upon Aonday night; 
and if it be obſerved here again, chat ſhe paſſed by che Meridian 
here upon Tueſdey· night exactly an Hour and threr Minutes after 
Mid; Then we ſee that a juſt Hour of tardation from this 
Star is to be allowed for — about the Earth, and that all 


the Obſervations that are made in this Circuit of the Moon * 
| | t 
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the Earth, muſt be allowed their Proportions according to a full 
Hour for the whole Circuit of the Moon about the Earth. If then 
it be oblerved here at London, that the Moon piſſed by the Meridian 
here exactly 3 Minutes after Aldebaran upon Monday night; And 
if it be obſerved again the fame night afterwards at 2 remote Place 
Weſtward, that the Moon paſſed by the Meridian there exactly 18 
Minutes after Aldebaran, and 15 Minutes later after this Star then 
ſhe did at London; Then it plainly appzarech that a quarter of the 
Hour of Tardation is ſpent and gone; and therefore that the Moon 
hath now at this Place juſt finiſhed a quarter of her diurnal Circle, 
and is now juſt 90 Degrees from the Meridian of Londen; and that 
this Place, at whoſe Meridian the Moon now .is, is exactly 90 De: 
grees in Longitude Weſt ward from Londn. This is clear, Demony 
ſtration, if the obſervations be true, and the motion of the Moon 
in the whole Circuit be allowed to be equal; and no one that un- 
derſtands it, can deny it. Again, if it be e another Place, 
remote from this Weſtward, that the Mon pat jd Iitha feridian 
there exactly 31 Minutes after 41debarin and half an. lour later 
_ after this Star then ſhe did at Lenden; It then appears that half the 
Hour of her tardation is ſpent and fone and therefore that ſhe hath 
now at this Place finiſhed juſt half her Circnit about the Earth, and 
is now'180\Degrees from the Meridian of London, and that this Place 
is exactly 180 Degrees in Longitude from _Lopden both Weſtward 
and Eaſt ward, and juſt oppoſite to us, in reſpect of its Longitude. 
And if it be obſerved again at another Place after this, in the Eaſt, 
that the Moon paſſed by the Meridian there exactly 48 after Al de- 
baran, and 3 quarters of an hour later after this Star, than ſhe did at 
London; Then it is plain that ſhe hath at this Place faniſhed 3 quarters 
of her Circuit about the Earth, becauſe 3 quarters of the Hout of her 
tardation are juſt finiſned; and that this Place is exactly 90 Degrees 
in Longitude Eaſtward from London. And then upon Tueſday- night 
the Moon will come to the Meridian of London again, an Hour 
and 3 Minutes after Aldebaran, and ſhew that theſe Places are exactly 
ſo many Degrees in Longitude diſtant from London, if her motion be. 
allowed to be equal in the whole Circuit. But here will be ſome. 
inequality: And where there is inequality in the Moon's motion in 
one Circuit, allowance muſt be made for it, or elſe the Longitude , 
will not be exactly ſhewed; And here we may take notice that the 
name of the Day and Night muſt be ſome where changed. And be- 


cauſe the Europeans ſeldom pals over the Lo they ſeem 
OT . to 


to make the change of the Day t 
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accourtting it Moder: Ae en 
and Taęſay noon 8 as the Sun gon aper. 
But if a day be miſtaken in theſe ee Error il 1 lo great 
that it will ſhew itſelf, But I return and propoſe another Example, 


4165 it be obſerved here at Lovgon, that the Moon pallad by. the 


Meridian here exaRly_ two Hours after the Scor biens Heart upon 
Thurſday -night; ack 11 it be a: ſerved Ra upon Frida. night chat 
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for the exact adjuſting of the 1 of the Moon's motion 

in any Circuit about the Earth, may make uſe of Afro- 
ical. Tables. And Fables may be made for this Purpoſe td ſhew 


e | a . A 
exactly how many Setonds of time extraordinary are to be allowed 


toi any Hours. or Parts in a Circuit; and ho many Seconds are to 
be deducted from any Hours or Parts in a Circuit. And the Meri- 
dian Guide will ſhew exactiy how many Minutes and Seconds above, 
Or under an Hour are:. to be-allowed to the whole Oircuit ofothe 
Moon about the Barth. And according to theſe Examples all Ar- 
caunts may be caſt up, that are made hy obſervations any where 
in: the World. And when obſervations are made; it may be cdnv’᷑e - 
nĩent to make them 3 or 4 Nights together, if the Air be clear, for 
che greater certainty. And the Way and Method of finding the 
e ol · Places by obſerving the motion of the Mon by 2 
fixed Star, I propeſe and recommend as the beſt and moſt exact 
Way. and, Method of knowing the Longitude of all Places in che 
World, where oblervations may be made. And if the Meridian 
Guides and the Sights thereof be exactly fixed to obſerver the true 
Meridians of the Flaces, and : due allowance be made: for the in- 
equality of the Moon's motion, and if thꝭ Clocle keep a due tim 
I da not doubt but thatthe-diſtinoes of: Places in Lontitude may... 
be as exactly known as can well be'defired; And if Gbſetvations 
be made horo at- Lendim, and at -Falwouth: or the Liziard-Point; you 
may ſon {ee à Trial and Proof of this Way and Method of finding 
the Languude of Places, and of the exactneſs of it, if the Meridian 
Guides and the Sights be exactly placed and fixed, but if the Mo- 
ridiag Guides and, Sights be awryj and a falſe Meridian be obſei ved, 
then the Work will-be'lame and imperfect. And the Planets'Mars 
and Fupiter will ſerve as well as fixed Stars, and are rather bettter 
than fixed Stars for this uſe, when they are oppoſite to the Sun, 
by..realon-ot:theirnRetrogradation; 


This Way is ſar more exact than the partial Eclipſes of the Moon 
and more exact even than the total Eclipſes of the Moon. For here 
the 'Artiſts-and Obſervers may take what times they pleaſe; as ſoon © 
as the Moon is removed-far enough from the Sun; and they may 
make their Obſervations when the Moon is in it's greateſt: Latitude 
from the equator, and in it's Perigeum, when the Eaffern motion 
df -che- Moon will be the greateſt and ſwifteſt; and when her 
diurnal motion will be the ſloweſt, _ her tardation the greateſt ;_ 
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and when ſhe will move the greateſt ſpace towards or from a fixed 

Star in one Circuit abont the Earth, and there will be the greateſt 
diſtance between the Place where ſhe is one night, and the Place 
where ſhe will be the next night; And therefore the greateſt di- 
ſtance between the Place where the Moon is when it is obſet ved at 
Lon dom, and the Place where the Moon will be when it is obſerved 
in another Place afterwards in that Revolution about the Earth. 
And again, in the total Eclipſes of the Moon, the Moon's motion 
cannot be ſo curioofly/ and exactly obſerved as it may be this way: 
Bec auſe the two ſides and edges of the Moon (which are the 'two 
curious Points to be obſerved) will be darkned, and again enlightned 
leilurely and by Degrees, and there will be a quarter of an Hour 
between the firſt Obſcuration and the total darkning of the laſt edge. 
of the Moon as it entereth into the Shadow of the Earth; and 
the ſame time again ſrom the ſirſt illumination of the firſt edge 

of. the Moon, when it cometh out of the Shadow of the Earth, 
till it be fully and perfectly enlightned. And a man in one part 
of the Earth may, in this reſpect, make his Obſervation of an 
Eelipſe ſeveral” Minutes ſooner or later than another Man doth in 

another Place: of the Earth. And this ma kes total Eclipſes much 
more uncertain than my Way for finding and knowing the certain 
Longitude of remote Places: For in my Way and according to 
my Directions, the motion of the edge of the Moon, and of a 

Star, by the Meridian, may be obſerved to a Second or two of 
time; and there need be no Error in the Obſervation. © And again, 

heretoſoro the true time of the night, when Obſervations have been 
made, hath not been ſo carefully regarded, but the time hath been 
taken by an uncertain and ordinary Dial and Watch. But according 
to my Directions, the Meridian and time may be as perfectly and ex- 
actly known as the art of Man is able to make it. And if due 
care be taken; there will be no material Error in this reſpect. In 
theſe reſpects all Ingenious Artiſts may ſee, that my Way and Me- 
thod for knowing tbe Longitude of Places, is far more exact than 

the total Eclipſes of the Moon, which are the beſt Way that hath 
been hitherto uſed ; And that my Way and Method is to be pre- 
ferred before them, both for exactneſs, and alſo for the multitude 
of Trials and Proofs that may be made by it, for one that can 
be made by total Eclipſes of the Moon. $44; 180 


Here 


may be but a 


and Moon and a Pendulum Clock, without the uſe of a fixed Star. 
And then the Clock muſt be ſer exactly by the Sun when it paſleth 


and that all Obſervations that are made this Way, by her tardation 


Minutes of tardation in the whole Circuit... And, for example, if 


it be obſerved at a place remote towards the Welt, that ſhe paſſed 
by the Meridian there exactly 7 Minutes piſt eleven 3. Clock; 
Then it is clear that an eighth; part of the time of her tardation i- 


at this Place, (allowing her motion to be equal) And that this 
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Here you may ſee that the Clock is relied upon, only to ſe— 
che exact time that intercedes between the M oon's paſſing by the 


Meridian» Line, and a: fixed Star's paſſing by it; which ſome times 
&..D1 Juarter; of an Hour, and will feldom be above 21 tr 
3 hours. But ik the Pendulum · Clock be good and keepeth a very 
ſteddy and true time, this Work may be performed by the Sun 


by the Meridian: And the Obſerver may takę notice when the 
laſt edge of the Sun is juſt covered with the Meridian Guide, and 
then ſer the Clock jaſt one Minute paſt 12; becauſe the Center of 


the Sun will then be one Minute paſt 12. And then he may 
obſerve. again the next day, how much it differs from the Sun 3 


and again the thicd, day: And make allowance for the difference, 
if it de material and much. And if it be Monday, and the Moon 
at. a convenient diſtance from the Sun, and in her greateſt Lati- 
tude from the Equinoctial Line, and in her Perigæum, when they 
are together, (which will be the beſt) they may obferve on Monday- 
night (according to the directions given) at what Hour, Minute 


and Second the Moon paſſeth by the Meridian, and obſerve again 


on Tueſday night, at what Hour, Minute and Second ſhe paſſstn 
by the Meridian again. And if it be obſerved here at London, that 


the Moon paſſed by the Meridian here exactly at rt a. Clock upon 
Monday night; and if it be obſerved again upon Tueſday night, that 


ſhe. paſſeth by the Meridian at London exactly 56 Minutes 'after- 
eleven a· Clock; Then we may ſee that juſt 56 Minutes are to 
be allowed for her tardation in this whole Circuit about the Earth; 


from the Sun, in this Circuit, muſt be caſt up according to 56 


it be obſerved here at London, that the Moon paſſed: by the Me- 
ridian here exactly at Eleven a-Clock upon An, night; and if 


now gone, and an ęiaheh part of the 56 Minutes is loſt and ſpent, 
which are allowed fot the whole Circuit; And therefore that tbo 
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Moon hath compleated an eighth part of het Circait from Londow + 
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Place is juſt 45 Degrees in Longitude diſtant from Londow towards 
the, Weſt And if ie be obſerved again. at another Place farcher 
Weſtward, that the Moon paſſed by the Meridian there juſt 2c . 
Minutes paſt Eleven; a Clock; Then it is manifeſt that 3; eighth” 
Parts of the Time of her tardation, and-of the 56 Minutes are 
loſt, and gone; and therefore that the Moon hath nom at this 
Place finiſhed three eighth parts of her Circuit about the Earth; 
and that this Place is 135 Degrees in Longitude Weſtward from 
farther, and; remote from this, that the Moon. chere paſſed by th 2 
Meridian juſt 35 Minutes paſt Eleven a · Clock; Then it is manifeft 
that, 5, eighth parts of the time of her tardation and ef the 56 M 
nutes were then ſpent and gone; and therefore that the Mon 
| had, then finiſhed ve eighth parts of her Cireuit about the Earth 
and that: this Place is 135 Degrees in Longitude Eaſtward from 
Lopdgn,, And if it be obferved again at another Place-afterward in 
this Circuit, that the Moon paſſed by the. Meridian there, 40 Mi- 955 
nutes paſt; Eleven a- Clock; It is then plain that ſeven eighth Parts 
ſpent and loſt at this Place; and therefore that ſhe had now - finiſned 
ſeven eigbth Parts of han Citcme abbut the Earth, and that this 
Place is 4 Degrees in Longitude diſtant from London töwurd the 
made, and the mation 0 the Moon be equal , through the whole BE 
Circuit. ; And if there be a' little inequality in the motion of the | 
Meon.in-one;Cirayt abtiut: the Earth when Obſer vations are made; 
then a little allowance; muſt be made for it. N50 1 je OR 1 eters boy 
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This Way is aqt ſa exact as the former by the uſe of a fixed Star or a 
Planet; but yet, if the Pendulum · Clock keepeth' a true mation with” 
the Sun, it will do very ell, and is more exact than the total Eclipſe”. 
of the Moon, and is a vety ready: and eaſie Way. And if Obſer. 
vers in Foreign Natts. do but make Obſetvations according to theſe** 
Ditections, 1 fer 8 ma ——7 the Cities in Y 
Europe to: Which they belong; then they may be compared with 
| the Obſertations made there docks Gate dne, hd the Fong! 1 
exact. And afithe Places be as far as Fopan and Sohmoms Iſlands, 
then Longitude may be known 10Jeſs than half a Degree. And. 
a olt aas any Ships go from- anyi Places in Euro pe to any _—_ I8 
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great Meridian of the Earth, that all the Cities of Hurt 


is the moſt. Weſter Part of the Continent, and near the' Ea, 


Cock of an Horizontal-Dial, about 20 Yards a ſunder, 
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| Places in the World, | Obſervations may be made while the Ships 
ffay there; and ſet down in a Line or two, after this manner, vis. 
Obſer vations made by the Moon and the Star Aldcbarus, at Bantam 
in the Et. Indies. The Moon paſſed by the Meridian here Fanuaty 
the firſt, 3 Minutes and 15 Seconds after Aldebardb. a 
J 


= 


24, 1 Hour, 4 Minutes and 10 Seconds afrer Aldebarin. 


| the 3d, ® Hours, 5 Minutes and 5 Seconds after Aldebaran; and 
ſo forward, And as ſoon as the Ships return home with their Ob- 


ſervations, and they are compared with choſe chat were made àt 


the ſame tlme at home, the Longitude of the Places will be exact 


known, if the Obſervations are true and exactly made. And 


this means the Longitude of all Places may be #atly Komm in 


a-few Years, where obſervations may be made. And it will * 

very nsedſul that Obſervations ſhould be careſully made * f* 
ope, 4 

laces in the World where Obſervations are made, — be fet 2 

their due diſtances from it in all Globes and Maps. And if O5. 

ſervations can be made at Cape Verde, that ſeemth to me to be - 

the beſt Place for the Grand Meridian of the Earth; becaliſe it 


noftial-Line. And all the Nations in Evrope may make kno\ 
one anorher the Longitude of Places where they have made Ob: - 
ſervations or cauſed them to be made. And aſſoon as thele A 


counts of the Longitude of Places are Publiſhed, all Perſotts chit - 


* Globes and Maps, may correct their Globes and Maps by 
or . | Map 


Obſervations enow, as I ſuppoſe, may be made by a Meridian- -- 
Guide, for knowing exactly the Longitude of all Places, But F 
more Obſervations ſhould be needful, Obſervations may be made 
at the Six-· a · Clock Hour in the Morning, and again at the Six- 


Clock Hour in the Evening: And this Way of making Obſer⸗ 


vations may be of very great uſe to the Curious Atrmmers, fort 
obſerving the Paralaxes of the Sun, Moon and Planets, and for 
knowing their diſtances from the Eatth more exactly. And this 
may be done by ſetting. up two great Cocks or Styles, like the 
exactly 
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Eaſt and Weſt from ons another. And firſt a Piece of Timber 
4 or 5 Lards long, with a ſtrait and even face, and à ſtrait - 
line drawn upon it from end to end, may be placed exactly hn - 
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22nd Hef, and levelled with a Water level, 4 or 1 Yards long, | 
for a Baſis of one of theſe Styles. And then a ſtrait Piece of 
Timber about 8 Yards long, and about a Foot broad and 9 Inches 
thick, and of an equal breadth all along, may be ſet up for the 
Style. The Foot of the Style muſt be placed exactly at the Line 
ok the Baſis, and it muſt be elevated with the Pole of the Place, 
and be ſupported with Feet and Laces, that it may not move or 
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| 1 warp and bend, ons fide being placed toward the Eaſt and the 
|; other towards the Feſt. And then the other Style may be ſo 
1 made, and placed exactly Ef or Weft from it, and of an equal 


Heigch with it, that the line of one of the Baſes muy agree exactly 


Styles 2 or 3 Foot long a piece, and be po at 20 Yards di- 
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ſerving their paſſing by the Meridian and by the 6-2-Clock-Lines; | 


and obſerving by the Pendulum · Clock how many Hours, Minutes 
and Seconds of time are between the paſſing by of the one and 


of the other. 


And by theſe Styles the Ingenious Afronomers may fee how 


much one Day is longer than another; And they may try to find 
out the Parallaxes of the Sun, Moon and Planets more exactly, 
with the help of a good Pendulum -· Clock: that their diſtances from 
the Earth, and their Magnitudes may be better known. And this 
ſeems to me to be the exacteſt way of all to know their true di- 
ſtances and Magnitudes, if great care be uſed to ſet theſe Styles 
true and exact. For by this way they may find, as exactly as 


can well be done, what the quantity of the Earth's Diameter is, 
in reſpect of the diſtances of the Sun, Moon and Planets. And 
ſirſt, they may obſerve what difference in time there is, between 
a fixed Star's moving from the Six- a · Clock Line in the Eff, to 


the Six · a: Clock- Line in the Veſt, and again from the We- Line, 


to the Eff. Line. And they may try 2 Stars, one about the 


Tropick of Cancer, and another near the Æquator. And then they 


may ſee what difference in time there is, between the Planet 
Mars his moving from the E2ft-Line to the Weft-Line, and again 
from the Weſt- Line to the Eaſt- Line. But the beſt way is to — 


what difference in time there is, between Mars and a fixed Star, 


as they riſe by the 6-a-Clock-Line in the Ef, and as they go 


down by the 6-a-Clock-Line in the Weſt, and as they riſe in the 
Eaſt again. And by the difference between Mars and a fixed Star 


in riſing and going down and riſing again, they may ſee as exactly 


as can be expected, what the quantity of the Earth's Diameter is 
in reſpe& of Mars his diſtance from the Earth, when Mars is at 
or near his oppoſition to the Sun. And as ſoon as Mars cometh. 
to his next oppoſition to the Sun, this may be tried. And if the 
Styles be exactly ſet and elevated, and the Pendulum- Clock goeth 
- true, and ſeveral Trials be made, the diſtance of Mars from the 
Earth will be more certainly known this way, I think, than any 
other way, But here at London we have only the Diameter of 
the Londen Circle of the Earth to work by, which is not quite two 
Thirds of the full Diameter of the Earth. But under the Equator 
they have the full Diameter of the Earth to work by, but will 
_ --thers-be hinder d by the light of — except ſome means be 


uſed 


uſed to keep it away. But Fupiter may be ſeen before the Sun is 
let, and I ſuppoſe that Mars may be ſeen allo at that time with 
the help of a Proſpective Glaſs. And then Trial may be made 
by a good Pendulum-Clock, how many Seconds he is under the 
Horizon longer than he is above the Horizon; And the Refraction 
at the Horizon may be known by trying of Jupiter the ſame 
way under the Æquator, when Fupiter is oppoſite to the Sun. For 
the Earth's Diameter in reſpect of Jupiter, 1 ſuppoſe, is not one 
Second in time. And if they cannot. make Trial at the; Horizon, 
they may make Tlial when they are half a Degree above the Horizon. 
And if the, diſtance: of Mars from the Earth can be found this way; 
then the diſtances of the Sun and.of. the other Planets may be known 
by their Retrogradations; And their Magnitudes will be better 
known. And by obſerving by theſe Styles and a Pendulum Clock, 
the diſtance between, the Moon and a fixed Star as they riſe, and 


- 


as they. go down for two or three nights together, they may very 


exactly know the quantity of the Diameter of the Circle of the 
Earth where they are, and the quantity of the Diameter of the Earth 
in reſpect of the Moon's diſtance; and hereby know. her true di- 
ſtance and magnitude more exactly, as 1 ſuppoſe. And perhaps 
_thele Qbſeryations of the Moon may be an help to know the diſtance 
between her Apog am and Perigæum more exactly. And by theſe 
Styles . they may more curiouſly obſerve the 
Moons motion, and ſes more exactly what inequality there is in 
Fer motion, that a due allowance may be made for it. And if 
che diſtance of the Sun can be known this way; then we may 
know the Diameter of the Megnw Orbs; that is, of the Citele of 
the Earths Annual motion about the Sun, and try what can be 
found of the diſtances of the fixed Stars, and take a better view 
of them. For there is no doubt to me but that they are all great 
and glorious Suns, and ſome of them as great or greater than this 
Sun which we enjoy; And that they give Light and Heat to 
Myriads of Earthy and material Globes like this Earth which we in- 
habit ; And that in them the Great and Glorious Go » hath. Millions 
of Corporeal and Intelligent Creatures to worſhip: 4nd adore Him. 
And without all queſtion ſome of the fixed Stats are far neater 
to us than others are; and for ought we know, fome of them may 
be ten times farther from us than the neateſt of them are. By 
knowing more exactly the diſtances and magnitudes of the Sun, 
Moon and Stars we may take a greater Proſpect of the * 
| | an 


E 


and ſtupendious Works of Almighty God, which he hath made 
vilible to us; and be filled with the greater Admiration of; them, 
and of the unconceivable Majeſty of that Great and Glorious God 
that created and governs them all. This way of uſing Styles and 
Pendulum - Clocks for the finding out of the diſtances and magni - 

tudes of the Sun, Moon and Stars ſeems to me to be more curious 
and exact than the ways that have been formerly uſed, ſo far as 
I underſtand them. g 2 e ie in ow ty 


By all theſe ways the Longitude of Places may be exactly known 
upon the Earth, where Obſervations are made, if great care be ta- 
ken. And as often as Ships go from any Places in Europe, to other 
Places in any of the Four Parts of the World, thoſe that go in the 
Ships may make Obſervations while the Ships Ray there, and bring 
them back with them, 'And if they cannot make their Obſervation 
ſo exactly as I have directed; they may make them las exactly as 
they can. And if they have not Pendulum · Clocks, they may make 
uſe of Pocket- Watches that point at Hours and Minutes; and they 
may gueſs at the Seconds as well as they can. And they may ule 
the Ship - Watches mention d below. And if all the European Mor- 
cham will take care to forward this Work, the Longuude. of all 
conſiderable Places in the Wotld wy be exactly known in a ſhore 
time. And when all conſiderable Places are exactly known upon 
the Land of what Longitude they are; then the Longitude of Places 
upon the Sea may be better known, when Mariners have ſuch certain 
Guides by knowing the certain Longitude of Places upon the Land. 
And for knowing the Longitude of all Places upon Ship-board more 
certainly, large Ship Watces of 8 or 9 Inches ſquare may be made 
to point at Hours, Minutes and Seconds. And for this Purpoſe, I 
have invented and contrived Ship-Watches to go after a new Way, 
which 1 hope will keep time more exactly than Pocket-Watches, | 
and do great Service upon Ship-board for knowing more certainly 
the Longitude of Places. And when theſe are well made by the 
Ingentous Clock- makers and Watch-makers in Londen, to point at 
Hours, Minutes and Seconds, they will ſhew- more exactly the 
Hours, and Minutes, and Seconds, than Hour Glaſſes and Minute- 
Glaſſes of Sand. And by this means and the help of theſe Ship- 
Watches all Governours of Ships may ſee more perfectly how faſt 
the Ship ſaileth, and how far they fail in an Hour. And this will 
de one way whereby the Longitude = Places will be better known 
9 n 11s . upon 
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upom the Sea. And for more certainty that it may be clearly known 
hom much a League is, it will be convenient that the Engliſh:men 
ſhould always compute and reckon their Leagues at 20 to a Degres 
in Latitude, and in Longitude under the Equinoctial Line; but in 
the Temperate Zones a Degree in Longitude: will be a great deal 
leſs than 20 Leagues. This may be very neceſſary for any Di- 


rections or Rules that ſhall be made for 
actly how much a League is. 


But if theſe Ship-Watches, when they are well made, will anſwer 
my hopes and expectations, and will keep time almoſt as exactly as 
a Pendulum-Clock; Then one of chem may be ſet exactly with 
the true Hour and Minute of the Day when a Ship goeth forth 
from any Place; And afterward upon the Sea, by ſeeing how much 
the Ship-Watch is too faſt or too {low for the true Hour and Mi - 
nute of the Day where the Ship is, they may ſee how many De · 
grees in Longitude, either Eaſt ward or Weſtward, they are from 
the Place from which they came. As for Example, If a Ship ſetteth 
out from Plymouth directly towards the ef, and the Watch is ſet 
exactly wich the Sun at Plymouth; And if after the Ship hath ſailed 
ſometime Weſtward, they carefully obſerve what time of the day 
it is there upon the Sea, and find the Ship-Watch to be 16 Mr 
nutes too faſt: Then it appeareth that the Ship hath gone four De- 
ces in Longitude Weſtward from Plymouth. And if they fail on 
Il Weſtward, and after ſome diſtance obſerve the true time of 
the day again, and find that the Watch is juſt half an Hour too 
faſt ; then the Watch ſheweth that they have gone ſeven Degrees 
and an half in Longitude Weſtward from Plymouth. And if after 
a time again, when they have ſailed farther, they obſerve the Hour 
of the Day again, and find that the Watch is a juſt Hour too faſt; 
Then the Watch ſheweth that they have failed 15 Degrees in Lon- 
gitude Weſtward from Plymouth. And 4 Minutes too faſt are to be 
allowed for every Degree in Longitude Weſtward. And when the 
Longitude of the m_ of good Hope is certainly known; then thoſe 
that ſail by it, may ſet the Ship Watch with the Sun thera And if 
the Watch be ſet with the Sun there, and they ſail forward ſometime 
towards the Eaſt, and obſerve what a Clock it is by the Sun there, 
and find that the Watch is 20 Minutes too late for the Sun there; 
Then it appeareth that they are 5 Degrees in Longitule Eaſt ward 
from the Cape of Good Hoge. And if they fail ſtill forward n 
2 ee eng: 
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the Ea, and after a time again make trial and find that the 
Watch is an Hour and 8 Minutes too late for the Sun there; then it 
 appeareth that they are 17 Degrees in Longitude Eaſtward from the 
Cope of good Hope ; and fo forward, rg wy eons in lateneſs for 
every Degree in Longitude Eaſtward; But here you muſt not expect 
that certainty, that is in the former ways and directions of finding 
the Longitude of Places upon the Land; (for they are plain Mathe- 
matical Demonſtration) But yet if theſe directions following be 
carefully obſeryed and practiſed, I hope this Ship Watch may be 
very uſeful and do very great fervice upon Ship-board, for know- 
ing the Lorigitide of Places. Firſt, this Ship Watch muſt be ſet 
exactly with the Sun, or rather with the mean Motion of the Sun, 
at the going out from a Place. Secondly, regard muſt be had to 
the Anomaly of the Sun, and to the Equation of time. Thirdly, 
the Watch muſt be carefully obſerved how much it goeth too faſt or 
too ſlow for the mean Motion of the Sun, and allowance muſt be 


made for it. Fourthly, the true time of the day upon the Sea muſt 


be obſerved and known as exactly as can be. Fifthly, it will be 
convenient to regulate this Ship- Watch as often as they come to: 


| any Place whoſe Longitude is certainly known. 


And as for the firſt of theſe directions, it will be convenient that 
a Pendulum Clock be kept at ſome convenient Place by the River 
below the Bridge, for the Port of London, with a great Bell that may 

be heard at a great Diſtance, and with two large Indexes that may 
be ſeen at a great diſtance, one pointing at the Hours, and the 
other at the Minutes. And then the Officers in all Ships may hear 
the Clock, or elſe obſerve the Indexes as they paſs by, and ſee what 
Hour and Minute it is, and fet the Ship Watch by them, gueſſing 
at the Seconds as well as they can. And for the exact keeping 
of this Clock with the Sun, or rather with the mean Motion of tha 
Sun, an Eaſt or ef Dial may be made by a Skilful Artificer, about 

a Yard long, with a Cock like an Arch, half a Yard high from 
the Plain, and with a little hole in the top, to let the Radi of the 
Sun thr6- perpendicularly upon the 6- a. Clock- Line; and contain- 

ing the Hours only from 4 to 9, or from 3 to 8. And when this 
Dial 1s fixed either to the Ea, or Weft ſide of the Houſe, and ware- 
fully examined by a large Quadrant and the Clock, both in the 
riſing and going down of the Sun, that it be ſet true; then the- 
Clock may be carefully kept by it. And other Places may cauſe. 
a. Clock. to be kept in the ſamz manner: Se. 
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| Secondly, as for ths 2 on of time, ſeveral N and 
other Books have Tables Teng And à Table of the Equa- 


tion of, time ed ek put, in, A liale Book, for the den 


Guic S. "IT ; 200 2 ry E 1. 4 6 "fs 1920. 4 1 2 882 #1 — 


SF 25 ID e e "of this Ship | Warch, hey may Ro 
it for ſome days before the) ht ont, glee ſrhen they come into 
any Harbour again. And if it goes; Much; too | 
they may alter, the, motion when zt Wh TREAT 


at Anchor. But. in a «Vonage 1 ic gs be be convenient 
; Fer this 


My alter. the motion, nor, the Ware d fe 4 ah 
ngituds is certainly known. 
wich the Pendulum: Clock by the River, as "they go Fd th = ; 
may examine 55 again, when. they come into the 1 8 
Channel under the ame > Meridian, zin, by obſerving the E 
Hour 3 — making 5 for che Equation ok 
time: And _ they "will 2s. 0 f i 8 it g 155 1 not; an 
if not, how. much too faſt or too 15 * en t —— 
of the Liard. Point is certainly known; they may then again exp 
amine it's motion by obſerving the true Hour of the day there, 
and ſee how it goeth., And if the Bix ara · Point be found 8g - 
juſt: Six Degrees in Longitude from the Deagulugm Glock by. 
River; Then the Ship- Watch ſhould be 24 Minutes too faſt, we 4 
goeth true, and no allowance be to be made for tlie inequality 
time. And care muſt be taken that this Watch be duly woundup; 


for the uſe of it is loſt for che preſent, if chat be neglected. 


Fourthly, as for the true Hour of the Day of the Sea, the heſt 
way to know it, is by the. riſing and ſetting Sun : For 
the, Horizon WA ſhew it without the 1 5 mc — 
more exactly, if the Air be clear. And — rence between the 
rational and ſenkfible Horizon is a meer trifle in this reſpect, there 
being, as I fuppoſe, net above 2 Seconds of time in the Sun's riſing, 
and 2 Seconds in the Sun's ſetting. between them. But the Refra - 
ction of the Sun is very conſiderable and <9, be. regarded: for the 
Sun will apgear abgve che, Hormon, ben the -Cemergfithe Sun 
is really exactly level wich the Horizon, And when the Genter of the 
Sun is really (for we muſt here make a diſt inction between Really and 
Apparentiy; ; when the Center of the dun ald level with, the 
: N seng Sch ni 1 50 Hoeren 
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Horizon may be this Way knoun upon the Sea. They may-obſerve; 
when they are under the Equator, when the lower ſide of the Sun 
is apparently' level with the Hotizan as it riſeth, and when the 
lower ſide of the Sun is level with the Horizon again as it geeth 
down: And then by this Ship. Watch they may ſee if there be ex- 
actly 12 Hours from the riſing of the lower {ide of the Sun to the ſet- 


ting of the lower ſide of the Sun; and alſo juſt 12 Hours from the 
ſetting of the lower fide of the Sun to the riſing of the lower fide. 


And if there be juſt 12 Hours above and juſt 12 Hours below this 
riſing and this ſetting 3 then this may be always accounted the true 
riſing and ſetting of the Sun upon the Sea, when the lower fide of the 


Sun its level with che Horizon bbth in riſing and ſetting: For then 
che Genter of the Sun is really level with the Horizon in the Morn- 

ing and in the Rvening, which is the true riſing and ſetting of the 
Sun. But if Mr. Streets Rules of Refraction be true, and the Re- 
fraction at the Horizon be half a Degree, then the lower ſide of the 
Sun will appear about half the Diameter of the Sun above the Hori- 


zon, when it's Center is really level with the Horizon. And if they 


find the day from rhe iiſing of the lower ſide to the ſetting of the 
lower ſide of the Sun to be 2 Minutes longer than the night, under 
the Equinòctial· Line: Then they may always account this the true 
riſing and ſetting of the Sun, hen the lower {ide of the Sun is half 
it's Diameter above the Horizon. By this means they may know tbe 
true riſing and ſetting of the Sun upon the Sea, and alſo of the Moon 
and Stars. And under the Equinoctial-Line it will be 6 a Clock in 
the Morning, and 6 a-Clock in the Evening, when the Center of 
the Sun is really level with the Horizon: And by this Way with the 


help of this Watch, they may know when the Center of the Sun is 
really level with the Horizon ; and when it is 6 a- Clock in the Morn- 
ing and in the Evening under the Equator. But the Refraction will 


be greater when the Air is groſs and miſty, than when it is clear. And 
if Tables be made of the Suns riſing and ſetting for ſeveral Latitudes, 


in a Book to be the Mariner's Guide; Then they may know by theſe 


Tables the time of the Sun's riſing erer in ſeveral Latitudes. 
And when they cannot kno the Hour of t 


and ſetting of the Sun, which is the beſt way; then they muſt uſe 

their Quadrants for the finding of the true Hour of the Day upon the 
Sea. And the Ship Watch if it goetk well and is well obſerved, will 
ſhew them in what Degree of Longitude they are from the Place 
which they came from. And it they ſail towards the Ve _ Eaſt © 
E | | _ prelently. - 


e Day by the irthng 
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preſently aſter the Watch hath been true ſet, I hope this Ship- Watch 
will give great aſſiſtance and be very uſeful in ſnewing the Degrees 

of Longitude upon Ship- board. And trial may be made of theſe 
Watches in paſſing from Exgland to New-found land in America: And 
alſo in paſſing from the Cape of Good Hope towards the EH. But if a 
Ship be long upon the Sea after the Watch hath been ſet ; ic muſt 
not then be expected that the Watch ſhould ſhew the Longitude of 
Places ſo exactly as it will in a ſhorter time. 


Fifthly, for the often regulating of theſe Ship-Watches, ic will 
be neceſſary. that the Longitude of the Cape of Good Hope, and of all 
other remarkable Places in the World ſhould be exactly known, by 
trying and examining them by the Rules given before for finding 
of the true and exact Longitude of Places upon the Land. And 
as n that this ſhould be done as ſoon as it can conveniently 
. ² A. md; 5160 50 DIE 507 T6 Het) 
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I have ſhewed before how the Refraction of the Sun at the Ho- 
rizon may be known upon the Sea; That is, how they may know 
how high the Body of the Sun will appear, when the Center of the 
Sun is really exactly level with the Horizon: And it may be con- 
venient to make-trial of this upon the Land: And becauſe: the mo- 
tion of the Sun is quick at the Equinoxes, and the Sun altereth it's 
Courſe in one day, and the Work may be interrupted by Clouds, it 
will be more convenient to make trial of the Refraction of the Sun 
at one of the Tropicks, when the Sun varieth very little for a Week 
together, and not much for a Fortnight. And this may be done 
by fixing a ſtrait Beard to two Stakes about 4 Foot high for an 
Horizontal. Guide, with the edge upward , and one: fide towards 
the riſing Sun, and levell'd with a Water-Level 4 or 5 Yards long. 
And then a Sight may be fixed to a Stake at 20 Yards diſtance, 

to obſerve the rifing Sun, and made level with the Horizontal-Guide 
dy levelling of them both ways; both from the Sight and from the 
.  Horizoncal-Guide: for a double levelling is the moſt exact. And 

then the Artiſt may ſee whether he hath a perfect and level Horizon 

or not. And if he hath not a perfect and level Horizon, but the 
Earth appeareth above the Horizontal Guide; then he may ſink 
_ the Sight half a Degree below the Horizontal- Guide. And in the 
Ake manner another Horizontal. Guide and Sight muſt be fixed up, 
- £0 obſerve. the ſetting Sun. And then the Artiſt may ſee by a Globe 
ee 5 7 or 
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a good Pendulum Clock and the 


5 


„„ nn 7 "07 In 
br any other way (for there is a more exact way than a Globe) at w 

Hcur, Minute and Second, if he can, the Center of the * br 

be level with the Horizon, when the Sun riſeth; and at what Hour, 

Minute and Second, as near as he can, the Center of the Sun will 

be level with the Horizon as the Sun goeth down. And then 

he will ſee how many Hours, Minutes and almoſt Seconds there are, 


between the true riſing and Fraß of the Sun. And by the help 
good e Horizontal-Guides, he may ſee 
how: high the Sun will appear when tne Center of the Sun is really 
level with the Horizon. Firſt, he may ſer the Clock with the true 
and real riſing of the Sun, when the lower fide of the Sun appear» 
eth to be level with a perfect Horizon, and the upper fide of the 


Sun is half a 9 1 high; and then ſee how many Minutes too 


much there will be between that time and the ſetting of the lower 


fide of the Sun, and when the upper fide of the Sun as it goeth 
down is juſt half a Degree above a level And after he may make 


trial when the Center of the Sun appeareth to be half a Degree above 


the Horizon in riſing and ſetting. And by ſeveral Trials he will 
find how high the Sun will appear to be when the Center of the Sun 


is really level wich the Horizon, and ſee how much the Reffaction 


of the Sun is at the Horizon. And this may be a Guide to Mariners 
upon the Sea that know it not, And theſe Horizontal Guides ſeem 


to me to be the beſt means for fixing the Sight exactly to the Me- 
ridian-Guides, where they can be conveniently uſed, and more exact 


than a large Quadrant, where great curioſity is to be uſed. And thus 
have ll ſhewed how the true Hour of the day may be known both 


upon Ship board, and alſo upon Land; and that the beſt way to know 


this, eſpecially upon the Sea, is to know the true time of the Sun's 
riſing and ſetting, and how much is to be allowed for the ReftaQion - 
af the Sun at the Horizon | 


1K. will alſo be convenient that the Amplitude of the Sun's riſing 


and ſetting; that is, his diſtance from the Ra, and Ni towards the 
North. or South, when he riſeth and ſetteth, be ſet dowi with the 
Tables of the Sun's: riſing and ſetting. This will exactly ſhew the 
variation of the Com paſs or Needle, and be a great help to young 


 Governours and Navigators of Ships. And if all the experienced 


Ship-Maſlers and Mariners in Europe, that have made any curious 
and .uſeful Obſervations, would (like the Bleſſed Children of Love) - 


communicate and made ro they; aun Obſeryations ; they might 


'. alſo - 


Sea, And that afterwards when the Tide is retired 
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alſo be put in à Book for the Mariners Gride. And the danger op 
Rocks, and Sapds, and Voræos or Whirl-Pools, arid all other Pee 
of Danger, that have been obſerved, might be ſer down in What 
Latitude and Longitude they are, that they might be avoided. 
Upon the Coaſt of Norway, they ſay, that there is a Porago ot ſwat. 
lowing Pit, that will fwallow.down Veſſels that fail over ie heavy 
| loaded and aſter a time chrow' then. up again. And if this be fo, 
this ſeems to me to be the cauſe of it; wit. That there is a ſübtert 
raneous Paſſage for the Water thorough Rocks into the Balrit ł· Sea. 
And that when the Tide riſeth at the fwallowing Pie, and the ſaper- 
fies of the Sea is higher there than in the Bakick-Sex, then the 
Water runneth through this fubterrancons Paſlage into the Balrick. 
and the Water in rhe Baltick Sea is higher chan it is at this Prag; 
the Water then returneth back again through this Paffage, into the 
eh? Ocean again, and then throweth out the Veſſels chat were 
lodged in the Mouth of it. And chis, and all ſuch Places of Dan- 
ger, and all ather uſeful Obſervations may be collected together 
and put down in a Book, if all experienced Seamen in Europe are 
willing te lend their helping hand to this Work. And then moſt 
of theſe things may be noted in Terreſtrial Globes and Maps, 
that a Man may readily obſerve them The dangerous Rocks and 
Sands may be noted with ſuch Marks as the Map makers uſe for 
them: and a Forage may be noted with a little Circle, and a Yoragy] 
be wric by it. In ſome Places the Water of the Sea moveth con- 
 Mantly one way. And this may be.ſhewed upon a Map by a Mark 
like a little Arrow or Dart with a full line: And the point of the 
Dart will ſhew which way the Water moveth conftantly- in that 
Place. In ſome Straits the Water moveth ſome times one way, and 
ſome times the other. And this may be noted wich two little Darts, 
ons made without the Strait pointing at the Strait; and another made 
Within the Strait or on the other ſide of the Strait, pointing alſo 
at the Strait- And theſe will ſhew that the Water hath à doubfſe 
motion in that Strait. In ſome Places the Wind bloweth conſtantiy 
ane way, eſpecially in the Torrid: Zone, © And this may be noted 
upon a Map with. a little Arrow made with Pricks or Points on 15 
0 diſtinguiſh ic from the Water- Mark with a full line. Theſe, 
and fack ulefal. Obſervatioiis as theſe, may be noted upon Globes 


entered et  ' 


n Magn: And chen by N ian Eye upon 2 Globe or Map, 


_ © Man may readily obſetye them. And they will nor only be fer- 
£44468 tg 55 vice 


0 
{1 
* 
n 
1 
L 
7 
t 
tc 
*£( 
VE 
= 
8 
* 
C 

a 
* 
EY 
4 
{ 


„ 


0 


are defi 
en of Almig 


r ee 1 wel 


eee eee em m tions b 
Good and Benefic, and have Eee 25 Ge 
ber as far 4 1 ll cam z, and E hops my Advics 1 F 


"uy, ge RG: And now: I Narr chat 
te me, K et yea would 


1 


= your” T 
0 to — diet 
Ne with a 


to give me. 
the ſatis faction - 


may re 
me in this por 


nd am left to be ſupported by the Charity of kind 


Sixteen Years, 
Chriſtians. And, alas! true Chriſtian Love and. 


and welk 
Charity is 


me Five Guineas — of the Country, a 
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to your great. 2 nd Prof: gy therefore 1 hops that 1 
. have 8 deprived of my | rene aa and Place of Pott above 4 


y cold : For I have been in Lend above Five Years, 
and have not received any help and kindneſs from any Perſons 
zm Londew,-- 6xG0pt- my own Relations, and ons Gentle. Woman 
who ſent me a Crown. One Noble [and Worthy Perſon ſent 
Ka * 5 ſent mg 5 
ir els to me And they came lea- _ 
i or ell I * ths 


: been at i very great” Strait. - And I wick Ante their Kindgels. | 
me may be their Comfort and Joy in this World; and that it may 
tend to their Eternal Joy and Happineſs in the World t come. 
And I would have you all to employ your great Talents of Wealth 
and Riches to the Glory of Almighty G OD, and to the Relieve- 
ing all poor and neceſſitous Chriſtians, that want your Help and 
Alliſtance, eſpecially. of all good and pious: Chriſtians that ſuffer 
«for. a juſt and righteous Cauſe. This will be your Joy and Com- 
. fort here, and tend much to your Eternal Glory and Happineſs 
in the World to come. This will be the beſt way to procure the 
Bleſſing of r.. God upon Lourſelves, your Families, and 
Four Goods: And if you are kind _— merciful to your poor 
+Brethrenz then you may chearfully h ons to find: Mercy in the 
Days of Dee and in the Dreadful Judgments of God that 
are coming upon us. Read over the Five Twentieth Chapter 
e e ad 
. Members of the Bleſſed FES US. that when he 
World in Righteouſneſs, that joyful Sentence may be 
upon you; Mattb xxv. 34. Came ye Bleſſed uf my Father, inberit the 


| - Kingdom prepared for you from the Fendi, of — Werld: For I was 
pry, and ye gave me meat ———,' Here you may ſee before- 


hand how Matters will go at this Great and Dreadful Day : And 
. therefore be Wiſe betimes, and make a due 8 foe it, for 
© your Eternal Happineſs and Well-Being in t che World to come. 


. 


£44 WH ace UI 


HY O41 vu» 1 VY w _ 


— 


